Mild hyperhomocysteinemia induced by feeding rats diets rich in methionine or deficient in folate promotes early atherosclerotic inflammatory processes.
High homocysteine levels in vitro promote the expression of inflammatory agents responsible for atherogenesis. We investigated the long-term effects of elevated plasma homocysteine on the expression of inflammatory molecules and attempted to elucidate their mechanisms. Male Sprague-Dawley rats (n = 36) were randomly divided into 3 groups, which received the control AIN-93G diet, the control diet plus 10 g/kg of L-methionine, or that diet without folate (0 m/kg) for 14 wk. Mild hyperhomocysteinemia was then induced in both experimental groups. The mildly hyperhomocysteinemic rats had markedly increased expression of intracellular adhesion molecule-1 (ICAM-1) in the aorta and elevated serum levels of monocyte chemoattractant protein-1 (MCP-1), compared to the control rats. The activation of nuclear factor kappaB and formation of nitrotyrosine in the aorta were greater in rats with mild hyperhomocysteinemia than in control rats. Serum levels of malonyldialdehyde (MDA) were higher in mildly hyperhomocysteinemic rats than in control rats. These results suggest that the oxidative stress resulting from elevated plasma homocysteine stimulates the activation of nuclear factor kappaB, and consequently increases the expression of the inflammatory factors in vivo. Such an effect may contribute to atherogenesis by enhancing the inflammatory response of the vascular endothelium.